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Abstract

A Study on Version Control System of Handwriting

Digitization

Kose NISHIDA

In recent years, due to popularization of input devices such as pen tablet, digitiza-
tion is progressing also in handwritten recording. Recording with digital data has an
advantage that management such as editing and saving of data is easy. However, prod-
ucts that handwritten input using a dedicated device are limited in writing instruments
that the user can use, and are inferior to ease in applications such as memorandum
writing that is done quickly.

In this paper, in order to digitization handwriting in real time using conventional
writing instruments, rather than estimating the pen position and movement using a
dedicated device, change of the paper surface is extracted using a Web camera By
doing so, we propose a system that saves handwriting by a pen and can refer to the
progress of writing such as append and erase.

As a method, we first tracking desk paper using AKAZE feature amount and extract
paper area. Next, shields such as hands and pens that overlap the paper are removed by
background subtraction using skin color detection and Mixture of Gaussian Distribution
(MoG). After that, by emphasizing the handwriting on the paper by the sharpening
process, it is detected by the background subtraction method using MoG and it is
transferred successively to the binary image. The continuation of writing is judged by

the increase of the handwriting to be detected, and the handwriting on the paper surface
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is extracted and stored at regular intervals using the binary image, so that the progress
of writing in real time is versioned as image data.

As a result of extracting handwriting using the proposed method, we confirmed
that we can extract the progress of filling in, erasing and rewriting with a mechanical

pencil.
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